SEQUENCE LISTING 

<110> DREYFUSS, Gideon 
CHARROUX, Bernard 
PELLIZZONI, Livio 
FISCHER, Utz 
Liu, Qing 

<120> COMPOSITIONS, METHODS AND KITS USEFUL FOR THE DIAGNOSIS AND 
TREATMENT OF SPINAL MUSCULAR ATROPHY 



<130> 


053893-5027 


<140> 
<141> 


US 09/399,081 
1999-09-17 


<150> 
<151> 


US 60/100,866 
1998-09-17 


<160> 


11 


<I70> 


Patentln version 3 


<210> 
<211> 
<212> 
<213> 


1 

1285 
DNA 

Homo sapiens 


<220> 
<221> 
<222> 
<223> 


misc feature 
(25) . . (25) 
n is a, t, g, or c 



<400> 1 
taacgctccc 


taaactgcca 


cttgntcagc 


tccgcgccta 


aggtgtctat 


tagtgcgcct 


60 


gcgctgtgac 


ctagaatggg 


cgcatgcgcc 


gagcggaact 


ggctggtttg 


aaaaccatgg 


120 


cgtgggtacc 


agcggagtcc 


gcagtggaag 


agttgatgcc 


tcggctattg 


ccggtagagc 


180 


cttgcgactt 


gacggaaggt 


ttcgatccct 


cggtaccccc 


gaggacgcct 


caggaatacc 


240 


tgaggcgggt 


ccagatcgaa 


gcagctcaat 


gtccagatgt 


tgtggtagct 


caaattgacc 


300 


caaagaagtt 


gaaaaggaag 


caaagtgtga 


atatttctct 


ttcaggatgc 


caacccgccc 


360 


ctgaaggtta 


ttccccaaca 


cttcaatggc 


aacagcaaca 


agtggcacag 


ttttcaactg 


420 


ttcgacagaa 


tgtgaacaaa 


catagaagtc 


actggaaatc 


. acaacagttg 


gatagtaatg 


480 


tgacaatgcc 


aaaatctgaa 


gatgaagaag 


gctggaagaa 


attttgtctg 


ggtgaaaagt 


540 


tatgtgctga 


cggggctgtt 


ggaccagcca 


caaatgaaag 


tcctggaata 


gattatgtac 


600 


aaattggttt 


tcctcccttg 


cttagtattg 


ttagcagaat 


gaatcaggca 


acagtaacta 


660 



1 

















gtgtcttgga 


atatctgagt 


aattggtttg 


gagaaagaga 


ctttactcca 


gaattgggaa 


720 


gatggcttta 


tgctttattg 


gcttgtcttg 


aaaagccttt 


gttacctgag 


gctcattcac 


780 


tgattcggca 


gcttgcaaga 


aggtgctctg 


aagtgaggct 


cttagtggat 


agcaaagatg 


840 


atgagagggt 


tcctgctttg 


aatttattaa 


tctgcttggt 


tagcaggtat 


tttgaccaac 


900 


gtgatttagc 


tgatgagcca 


tcttgatgta 


gctgatctct 


cagggataga 


agatatttct 


960 


catgaaggca 


gcctaactct 


gaggaaaaca 


atgccaattc 


aagtacagat 


ttcaacacat 


1020 


cttcaacact 


atgtgaaggg 


ttcacatctt 


aacctgtgca 


attcagattg 


atactcagaa 


1080 


tatgggttga 


tttgaatatc 


tgaaatatca 


atggaaaatc 


ccactcagtt 


tttgatgaac 


1140 


agtttgaaca 


gttttctgta 


atcaagcagc 


ttgcatagaa 


attgtatgat 


gaaattttac 


1200 


ataggttctt 


ggtqctqttt 


tgttcttttt 


ttgttttttg 


ttgttttgtt 


atttacttat 


1260 


atacatataa 


aattttattg 


aaaat 
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<210> 2 

<211> 280 

<212> PRT 

<213> Homo sapiens 

<400> 2 

Met Arg Arg Ala Glu Leu Ala Gly Leu Lys Thr Met Ala Trp Val Pro 
1 5 10 15 

Ala Glu Ser Ala Val Glu Glu Leu Met Pro Arg Leu Leu Pro Val Glu 
20 25 30 

Pro Cys Asp Leu Thr Glu Gly Phe Asp Pro Ser Val Pro Pro Arg Thr 
35 40 45 

Pro Gin Glu Tyr Leu Arg Arg Val Gin lie Glu Ala Ala Gin Cys Pro 
50 55 60 

Asp Val Val Val Ala Gin lie Asp Pro Lys Lys Leu Lys Arg Lys Gin 
65 70 75 80 

Ser Val Asn lie Ser Leu Ser Gly Cys Gin Pro Ala Pro Glu Gly Tyr 
85 90 95 

Ser Pro Thr Leu Gin Trp Gin Gin Gin Gin Val Ala Gin Phe Ser Thr 
100 105 110 

Val Arg Gin Asn Val Asn Lys His Arg Ser His Trp Lys Ser Gin Gin 
115 120 ' 125 

Leu Asp Ser Asn Val Thr Met Pro Lys Ser Glu Asp Glu Glu Gly Trp 
130 135 14 0 



2 



Lys Lys Phe Cys Leu Gly Glu Lys Leu Cys Ala Asp Gly Ala Val Gly 
145 150 155 " 160 



Pro Ala Thr Asn Glu Ser Pro Gly lie Asp Tyr Val Gin He Gly Phe 
165 170 175 

Pro Pro Leu Leu Ser He Val Ser Arg Met Asn Gin Ala Thr Val Thr 
180 185 190 

Ser Val Leu Glu Tyr Leu Ser Asn Trp Phe Gly Glu Arg Asp Phe Thr 
195 200 205 

Pro Glu Leu Gly Arg Trp Leu Tyr Ala Leu Leu Ala Cys Leu Glu Lys 
210 215 220 

Pro Leu Leu Pro Glu Ala His Ser Leu He Arg Gin Leu Ala Arg Arg 
225 230 235 240 

Cys Ser Glu Val Arg Leu Leu Val Asp Ser Lys Asp Asp Glu Arg Val 
245 250 ^ 255 

Pro Ala Leu Asn Leu Leu He Cys Leu Val Ser Arg Tyr Phe Asp Gin 
260 265 270 

Arg Asp Leu Ala Asp Glu Pro Ser 
275 280 



<210> 3 

<211> 1631 

<212> DNA 

<213> Xenopus laevis 
<220> 

<221> misc_f eature 

<222> (1005) . . (1005) 

<223> n is a, c, t, or g 

<220> 

<221> misc_f eature 

<222> (1043) . . (1043) 

<223> n is a, c, t, or g 

<220> 

<221> misc_f eature 

<222> (1119) . . (1119) 

<223> n is a, c, t, or g 

<220> 

<221> misc_f eature 

<222> (1141) . . (1141) 

<223> n is a, c, t, or g 

<220> 

<221> mis cofeature 

<222> (1146) . . (1146) 

<223> n is a, c, t, or g 



<220> 

<221> misc_f eature 

<222> (1178) . . (1178) 

<223> n is a, c, t, or g 

<220> 

<221> misc_f eature 

<222> (1186) . . (1186) 

<223> n is a, c, t, or g 

<220> 

<221> mi sc_f eature 

<222> (1209) . . (1209) 

<223> n is a, c, t, or g 

<220> 

<221> mi sc_f eature 

<222> (1367) . . (1367) 

<223> n is a, c, t, or g 

<220> 

<221> luisc feature 

<222> (1372) . . (1372) 

<223> n is a, c, t, or g 

<220> 

<221> mi sc_f eature 

<222> (1397) . . (1397) 

<223> n is a, c, t, or g 

<220> 

<221> misc_f eature 
<222> (1402) . . (1402) 

<223> n is a, c, t, or g 

<220> 

<221> mi sc__f eature 
<222> (1405) . . (1405) 

<223> n is a, c, t, or g 

<220> 

<221> misc_f eature 
<222> (1408) . . (1408) 

<223> n is a, c, t, or g 

<220> 

<221> misc__f eature 
<222> (1420) . . (1421) 

<223> n is a, c, t, or g 

<220> 

<221> misc_feature 
<222> (1429) . . (1429) 

<223> n is a, c, t, or g 

<220> 

<221> misc feature 
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<222> (1432) . . (1432) 

<223> n is a, c, t, or g 

<220> 

<221> misc_f eature 

<222> (1434) . . (1435) 

<223> n is a, c, t, or g 

<220> 

<221> mis cofeature 

<222> (1438) . . (1438) 

<223> n is a, c, t, or g 

<220> 

<221> misc_f eature 

<222> (1443) . . (1443) 

<223> n is a, c, t, or g 

<220> 

<221> misc_f eature 

<222> (1486) . . (1487) 

<223> n is a, c, t, or g 

<220> 

<221> misc_feature 

<222> (1495) . . (1495) 

<223> n is a, c, t, or g 

<220> 

<221> misc_f eature 

<222> (1500) . . (1500) 

<223> n is a, c, t, or g 

<220> 

<221> misc_f eature 

<222> (1502) . . (1502) 

<223> n is a, c, t, or g 

<220> 

<221> mi sc_f eature 

<222> (1510) . . (1510) 

<223> n is a, c, t, or g 

<220> 

<221> mis c_f eature 

<222> (1512) . . (1512) 

<223> n is a, c, t, or g 

<220> 

<221> misc_feature 

<222> (1517) . . (1518) 

<223> n is a, c, t, or g 

<220> 

<221> misc_feature 

<222> (1523) . . (1523) 

<223> n is a, c, t, or g 
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<220> 

<221> mi sc__f eature 

<222> (1527) . . (1528) 

<223> n is a, c, t, or g 

<220> 

<221> mi sc_f eature 

<222> (1530) . . (1530) 

<223> n is a, c, t, or g 

<220> 

<221> misc_f eature 

<222> (1532) . . (1532) 

<223> n is a, c, t, or g 

<220> 

<221> misc_f eature 

<222> (1537) . . (1538) 

<223> n is a, c, t, or g 

<220> 

C ^ X ^ III J_ o ^ Lea 

<222> (1544) . . (1547) 

<223> n is a, c, t, or g 

<220> 

<221> misc__f eature 

<222> (1551) . . (1552) 

<223> n is a, c, t, or g 

<220> 

<221> mi sc_f eature 

<222> (1558) . . (1558) 

<223> n is a, c, t, or g 

<220> 

<221> mis cofeature 

<222> (1561) . . (1562) 

<223> n is a, c, t, or g 

<220> 

<221> misc__f eature 

<222> (1564) . . (1564) 

<223> n is a, c, t, or g 

<220> 

<221> misc_f eature 

<222> (1566) . . (1566) 

<223> n is a, c, t, or g 

<220> 

<221> misc_f eature 

<222> (1572)'. . (1572) 

<223> n is a, c, t, or g 

<220> 

<221> misc feature 



<222> 
<223> 



(1577) . . (1578) 

n is a, c, t, or g 



<220> 

<221> misc_feature 

<222> (1583) . . (1583) 

<223> n is a, c, t, or g 

<220> 

<221> misc_f eature 

<222> (1589) . . (1589) 

<223> n is a, c, t, or g 

<220> 

<221> mi sc_f eature 

<222> (1594) . . (1594) 

<223> n is a, c, t, or g 

<220> 

<221> misc_feature 

<222> (1596) . . (1597) 

<223> n is a, c, t, or g 

<220> 

<221> misc_feature 

<222> (1600) . . (1601) 

<223> n is a, c, t, or g 

<220> 

<221> mi sc_f eature 

<222> (1606) . . (1607) 

<223> n is a, c, t, or g 

<220> 

<221> misc_feature 

<222> (1613) . . (1621) 

<223> n is a, c, t, or g 

<220> 

<221> misc_f eature 

<222> (1627) . . (1628) 

<223> n is a, c, t, or g 

<220> 

<221> misc_feature 

<222> (1211) . . (1215) 

<223> n is a, c, t, or g 

<220> 

<221> misc_feature 

<222> (1219) . . (1220) 

<223> n is a, c, t, or g 

<220> 

<221> misc_f eature 

<222> (1224) . . (1224) 

<223> n is a, c, t, or g 
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<220> 

<221> misc_f eature 

<222> (1226) . . (1230) 

<223> n is a, c, t, or g 

<220> 

<221> misc__f eature 

<222> (1236) . . (1236) 

<223> n is a, c, t, or g 

<220> 

<221> misc_f eature 

<222> (1238) . . (1238) 

<223> n is a, c, t, or g 

<220> 

<221> misc_f eature 

<222> (1241) . . (1241) 

<223> n is a, c, t, or g 

<220> 

<2 21> mi s c feature 

<222> (1260) . . (1260) 

<223> n is a, c, t, or g 

<220> 

<2 21> mis c_f eature 

<222> (1263) . . (1263) 

<223> n is a, c, t, or g 

<220> 

<221> misc_f eature 

<222> (1281) . . (1281) 

<223> n is a, c, t, or g 

<220> 

<221> misc_f eature 

<222> (1289) . . (1290) 

<223> n is a, c, t, or g 

<220> 

<221> misc_feature 

<222> (1316) . . (1316) 

<223> n is a, c, t, or g 

<220> 

<221> misc_f eature 
<222> (1359) . . (1359) 

<223> n is a, c, t, or g 

<220> 

<221> misc_f eature 
<222> (1410) . . (1410) 

<223> n is a, c, t, or g 

<220> 

<221> misc feature 
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i : 

<222> (1463) . . (1463) 
<223> n is a, c, t, or g 

<220> 

<221> misc_feature 

<222> (1468) . . (1468) 

<223> n is a, c, t, or g 

<220> 

<221> misc_feature 

<222> (1470) . . (1470) 

<223> n is a, c, t, or g 

<400> 3 

gaattcggca cgagcggggc ccgaagagct 
tgatcttccc gaggactatg atccctccgt 
gagagtccag attgaagcag cacgttgtcc 
aaagttgcga aagaaacaga ccgttagcat 
tgggtactct ccaagcctcc gctggcagca 
ccagagtctg cacaagcaca ggggtcactg 
aatgccaagc acagaggatg aagagagctg 
ttctgaccta gcagctgccc taaacagcga 
ggttggtttc ccaccgttgc tgagcattgt 
tgtgctagaa tacttggtga actggtttga 
ttggctttat gctttgctgg cctgcctgga 
tattaggcag ttggcacgaa gatgctcaca 
tgatcgggtg tctccactga acttattcat 
agatttggct gactgtggtg acccatcttg 
cccactctcc cagagcatct cggcaatatc 
gtgcaccaac tatatcgttt ttggattcag 
aaaaagggcc ttgaaggagc taggacaggc 
ctacaactac caagaagccg aanaagttgc 
gccaatccct gaattttggc accgaccaat 
ntatantata atgttttccc tttcttggga 
tccgttctnt nnnnngttnn ggtntnnnnn 
aanttgggaa aaaatattaa nttgcctcnn 



gatgcccagg 


ctgttaccgg 


ttgaggcctg 


60 


gccgcctcgg 


acccctcagg 


agtatctgcg 


120 


tgatgtagtc 


attgcacaga 


ttgatcccaa 


180 


atctctgtcg 


ggatgccagc 


ctgctcctga 


240 


gcaacaagta 


gcacagtttt 


ctgctgtccg 


300 


gaggtctcag 


cctttggaca 


gcaatgttac 


360 


gaaaaagttc 


tgtctggggg 


aacggctata 


420 


gagccagcat 


ccaggaattg 


attacattaa 


480 


tagtcggatg 


agccaggcga 


cagtaacaag 


540 


agagaggaac 


tttactccag 


agctgggtcg 


600 


gaaaccactg 


ctgcctgagg 


ctcactctct 


660 


aatcagagct 


ggggtggaac 


ataaggaaga 


*7 O A 


ctgtctggtt 


ggcaggtact 


ttgaacagcg 


780 


atgatgatca 


ggcagcttta 


ccccccctcc 


840 


catgctatcc 


actccccttc 


tcatccagtg 


900 


gaaactgtgt 


ggtttaaccc 


tctcagtgcc 


960 


atggataatc 


tctanccttc 


agatgtttaa 


1020 


agttgaaccg 


catctacagc 


acttcacttt 


1080 


tgcacgtcna 


cctcttgcct 


gccattggca 


1140 


atctgaanga 


acaacngtct 


tatttattgt 


1200 


ttttcnantc 


ntttttccat 


atattggccn 


1260 


tgggtttgtt 


ggaaaaccat 


tttccnttcc 


1320 
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a 



ttaaaacccc cccctgctgt ttacccctcc ttttgcccnt ttgttcnaca anctgggaaa 1380 

aaaattcttt aaatccnttc tnttnccntn gggaaaaccn nttaaactnt tncnnttnaa 1440 

aantattttt tttgcccttt aantttgnan tgttcccccc cccccnnttt gcctnttttn 1500 

cncctttttn tnaaacnncc ccngttnntn tnggtcnncc cccnnnnccc nngggaancc 1560 

nncntntttt tnaaaanncc ttncccccnt cccntnnttn ngtccnnaat ttnnnnnnnn 1620 

naaaccnntt t 1631 



<210> 4 

<211> 259 

<212> PRT 

<213> Xenopus laevis 

<400> 4 

Met Pro Arg Leu Leu Pro Val Glu Ala Cys Asp Leu Pro Glu Asp Tyr 
1 5 10 15 

Asp Pro Ser Val Pro Pro Arg Thr Pro Gin Glu Tyr Leu Arg Arg Val 
20 25 ^ 30 

Gin lie Glu Ala Ala Arg Cys Pro Asp Val Val He Ala Gin He Asp 
35 40 45 

Pro Lys Lys Leu Arg Lys Lys Gin Thr Val Ser He Ser Leu Ser Gly 
50 55 60 

Cys Gin Pro Ala Pro Asp Gly Tyr Ser Pro Ser Leu Arg Trp Gin Gin 
65 70 75 ~ 80 

Gin Gin Val Ala Gin Phe Ser Ala Val Arg Gin Ser Leu His Lys His 
85 90 95 

Arg Gly His Trp Arg Ser Gin Pro Leu Asp Ser Asn Val Thr Met Pro 
100 105 110 

Ser Thr Glu Asp Glu Glu Ser Trp Lys Lys Phe Cys Leu Gly Glu Arg 
115 120 125 

Leu Tyr Ser Asp Leu Ala Ala Ala Leu Asn Ser Glu Ser Gin His Pro 
130 135 140 

Gly He Asp Tyr He Lys Val Gly Phe Pro Pro Leu Leu Ser He Val 
145 150 155 160 

Ser Arg Met Ser Gin Ala Thr Val Thr Ser Val Leu Glu Tyr Leu Val 
165 170 175 

Asn Trp Phe Glu Glu Arg Asn Phe Thr Pro Glu Leu Gly Arg Trp Leu 
180 185 190 
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Tyr Ala Leu Leu Ala Cys Leu Glu Lys Pro Leu Leu Pro Glu Ala His 
195 ^ 200 205 



Ser Leu lie Arg Gin Leu Ala Arg 
210 215 

Val Glu His Lys Glu Asp Asp Arg 

225 230 

Cys Leu Val Gly Arg Tyr Phe Glu 
245 



Asp Pro Ser 



Arg Cys Ser Gin He Arg Ala Gly 
220 

Val Ser Pro Leu Asn Leu Phe He 
235 240 

Gin Arg Asp Leu Ala Asp Cys Gly 
250 255 



<210> 5 

<400> 5 
000 

<210> 6 

<211> 341 

<212> PRT 

<213> Saccharomyces cerevisiae 

<400> 6 

Met Lys Arg Gly Glu Ser Gin Ala Pro Asp Ala He Phe Gly Gin Ser 
1 5 10 15 

Arg Ala Phe Ala Leu Ser Asp Ser Ser Val Asn Pro Asp Val He Glu 
20 25 30 

Tyr Leu Lys Ser Val Arg Gin Glu Ala Leu Arg Thr Asn Ala lie Ser 
35 ~~ 40 45 

lie Lys Asn His Met Asn Leu Gin Lys Arg Thr Arg His Lys Ser Ser 
50 55 60 

Met Tyr Asp Asp Glu Asp Glu Gly Ala Leu Lys Arg His Ala He Ser 
65 70 75 80 

Pro Ser Leu He Arg Leu Gin Arg Asn Val Glu lie Trp Val Arg Trp 
85 90 95 

Phe Asn Ser Val Lys Ala Thr Val Leu Thr Asn Ala Tyr Glu Phe Thr 
100 105 110 

Gly Tyr Glu Asp Glu Thr Leu Asp Leu Leu Leu Leu Phe Leu Lys Asn 
115 120 125 

Tyr Leu Glu Asp Met Pro Ser Lys Cys Thr Thr Val Glu Lys He lie 
130 135 " 140 

Ser Val Leu Asn Gin His Ser Phe Pro Glu Lys Ala Glu Glu Lys Glu 
145 150 155 * 160 
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Glu Asn Leu Gin lie Asp Glu Glu Trp Ala Lys Asn He Leu Val Arg 
165 170 175 

Leu Glu Lys Thr Lys He Asp Ser Val Glu Asp Val Lys Lys Val He 
180 185 190 

Thr Glu Gly Asp Lys His Glu Leu Val Gly Tyr Asn Gin Trp Phe Gin 
195 200 ~ 205 

Tyr Leu He Asn Asn Glu Pro Gin His Thr Thr Phe His Glu Lys He 
210 215 220 

Thr Ser Lys Gin Leu Trp Val Leu He Lys Tyr Met Ser Asn Thr Trp 
225 230 235 240 

lie Lys Glu He His Lys Lys Gly Arg His Tyr Arg Arg Leu Gin Asp 
245 250 255 

Trp Leu Phe Tyr He Leu Val His Thr Pro Glu Arg Val Thr Ala Glu 
260 265 270 

Tyr Thr Ser lie Leu Arg Asp Leu Gly Lys Lys Cys Leu Glu Leu lie 
275 280 " 1 285 

Gin Lys Lys Pro Val Glu Ala His Glu Asn Lys lie Thr Leu Pro Lys 
290 295 300 

Glu Met Ala Glu Leu Asn Val Glu lie Pro Ala Ala Val Glu Asn Met 
305 310 315 320 

Thr He Thr Glu Leu Thr Val Ser Val He Ala Val Asn Tyr Gly Gin 
325 330 335 

Lys Asp Leu lie Glu 
340 



<210> 7 

<211> 3152 

<212> DNA 

<213> Homo sapiens 



<400> 7 
ccgagaggcg 


gggcggtgcc 


cccaccgcag 


gcccgcggcg 


ccctctgcag 


gccacaggca 


gcgactcacc 


agttgcctca 


tctttcctct 


cctccctctt 


ggggctttcc 


tcaggccaca 


ttttttgtgt 


gtctgggcag 


tctctcagcc 


tccgactccc 


gtccctttct 


tccacttcca 


ggccgggcgt 


gttagtgtct 


tegegggaaa 


actgecaata 


aagtttttct 


tcttctcgct 


cccaagatcc 


ccgcctcccc 


ttaagcaccg 


cgagatctga 


cggcgcggct 


accatggegg 


eggcatttga 


agecteggga 


gecttagcag 


cagtggcgac 


tgctatgccg 


gctgagcatg 


tggccgtgca 


ggtcccggcc 


ccagagccaa 


cacccgggcc 


tgtgaggatc 


ctgcggaccg 



60 
120 
180 
240 
300 
360 
420 
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ctcaggatct 


cagcagcccg 


cggacccgca 


cgggggatgt 


gctgttggcg 


gagccggccg 


480 


acttcgagtc 


actgctgctt 


tcgcggccgg 


tgctggaggg 


gctgcgggcg 


gccggcttcg 


540 


agaggccctc 


gccggtgcag 


ctcaaggcca 


tcccgttggg 


gcgctgcggg 


ctcgatttaa 


600 


ttgttcaagc 


taaatctggc 


accgggaaaa 


cctgtgtgtt 


ctccaccata 


gctttggact 


660 


ctcttgttct 


tgaaaactta 


agtacccaga 


ttttgatctt 


ggctcctaca 


agagaaattg 


720 


ctgtacagat 


acattctgtt 


attacagcca 


ttggaataaa 


aatggaaggc 


ttagagtgtc 


780 


atgtctttat 


tggagggacc 


ccattatcac 


aagacaaaac 


cagacttaaa 


aagtgtcata 


840 


ttgctgttgg 


atctcctggc 


agaattaagc 


aactcataga 


acttgactac 


ttgaacccag 


900 


gcagtatacg 


cctctttatt 


cttgatgaag 


cagataagct 


tttagaagaa 


ggcagcttcc 


960 


aggagcaaat 


aaattggatt 


tattcttcct 


tgcctgccag 


taaacagatg 


ctggcagtat 


1020 


cagctactta 


tcccgaattt 


ttggctaatg 


ctttgacaaa 


gtacatgaga 


gatcccactt 


1080 


ttgtaagact 


gaattccagt 


gatccaagtc 


tcataggttt 


gaagcagtat 


tacaaagttg 


1140 


tcaattcata 


ccctttggca 


cataaggttt 


ttgaggaaaa 


gactcagcat 


ttacaggaac 


1200 


tgttcagcag 


aattccattt 


aatcaagctt 


tagtcttttc 


taatttgcac 


agcagagcac 


1260 


aacatttggc 


tgatatcctt 


tcttctaaag 


gctttcctgc 


tgagtgcatt 


tcaggcaata 


1320 


tgaatcagaa 


tcagcgtctt 


gatgctatgg 


ctaaactgaa 


gcactttcat 


tgcagagtcc 


1380 


tcatttccac 


agatttgact 


tctcgtggga 


ttgatgctga 


gaaggtgaat 


ctggttgtaa 


1440 


atctggatgt 


accattggat 


tgggagacat 


acatgcatcg 


gattgggaga 


gctggccgtt 


1500 


ttggtacatt 


ggggctgaca 


gtgacctact 


gttgccgggg 


agaggaagaa 


aatatgatga 


1560 


tgagaattgc 


ccagaaatgt 


aatatcaacc 


ttctcccttt 


accagatccc 


attccttctg 


1620 


gtctgatgga 


agaatgtgtg 


gattgggatg 


tggaagttaa 


agctgctgtg 


catacatatg 


1680 


gtatagcaag 


tgtacctaac 


caacccttaa 


aaaagcaaat 


tcagaaaata 


gagagaaccc 


1740 


ttcaaattca 


gaaagctcat 


ggtgaccaca 


tggcttcctc 


tagaaataat 


tctgtatctg 


1800 


gactatcagt 


caaatcaaaa 


aataatacca 


aacaaaagct 


tcctgtgaaa 


agccactcag 


1860 


aatgtggaat 


catagaaaaa 


gcaacgtcac 


caaaagaact 


gggctgtgac 


aggcaatccg 


1920 


aagagcaaat 


gaagaattct 


gttcagactc 


ccgttgaaaa 


ctccaccaac 


agt cagcacc 


1980 


aggtcaaaga 


agctttacct 


gtgtcactcc 


cccagattcc 


ttgtctgtct 


tcctttaaaa 


2040 


tccatcagcc 


atacacgttg 


acttttgctg 


aattggtaga 


ggattatgaa 


cattatatta 


2100 


aagaggggtt 


agagaaacct 


gtggaaatca 


tcaggcacta 


cacaggccct 


ggggatcaga 


2160 
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ctgtgaatcc 


tcaaaatggt 


tttgtgagaa 


ataaagttat 


tgaacagaaa 


gtccctgtgt 


2220 


tggcaagtag 


tagccaatct 


ggagactctg 


agagtgacag 


tgattcttac 


agctcaagaa 


2280 


cctcttccca 


gagcaaagga 


aataagtcat 


acttggaaag 


ctcttctgat 


aatcagctga 


2340 


aagactctga 


atctacgcct 


gtggatgatc 


gtatttcttt 


ggaacaacca 


ccaaatggaa 


2400 


ctgacacccc 


caatccagag 


aaatatcaag 


aatcacctgg 


aatccagatg 


aagacaagac 


2460 


ttaaagaggg 


ggctagccag 


agagctaagc 


agagccggag 


aaacctaccc 


aggcggtctt 


2520 


ccttcagatt 


gcagactgaa 


gcccaggaag 


atgattggta 


tgactgtcat 


agggaaatac 


2580 


gtctgagttt 


ttctgatacc 


tatcaggatt 


atgaggagta 


ctggagagct 


tactacaggg 


2640 


catggcaaga 


atattatgct 


gccgcttctc 


attcatatta 


ttggaatgct 


cagagacatc 


2700 


caagttggat 


ggcagcttat 


cacatgaata 


ccatttatct 


acaagaaatg 


atgcatagta 


2760 


accagtgatt 


ataggatata 


cctgagacca 


tcaggaactg 


tcaacaaatg 


ataccttLyg 


2820 


atatccatcc 


tcctcgactt 


atagtacagt 


ggtgtatagt 


ggcatttctg 


ataaacttga 


2880 


aaagacttgg 


atctttccac 


tgggacacat 


ccatttttca 


gattgttttg 


atttaggcca 


2940 


ggtatattat 


cttcattttt 


aagagtttct 


ttaagaaacc 


tcatcagagt 


gttgaaagca 


3000 


tcagtttctg 


ggaccataga 


tgctgacagt 


ttcagggtgc 


cattgtccat 


aagatcttcc 


3060 


caaacgatac 


agttgaagcg 


aggacatata 


cctccactta 


cctagctacg 


ataaaagcag 


3120 


tagacttggt 


tagtaaaaaa 


aaaaaaaaaa 


aa 






3152 



<210> 8 

<211> 824 

<212> PRT 

<213> Homo sapiens 

<400> 8 

Met Ala Ala Ala Phe Glu Ala Ser Gly Ala Leu Ala Ala Val Ala Thr 
1 5 10 15 

Ala Met Pro Ala Glu His Val Ala Val Gin Val Pro Ala Pro Glu Pro 
20 25 30 

Thr Pro Gly Pro Val Arg lie Leu Arg Thr Ala Gin Asp Leu Ser Ser 
35 40 " 45 

Pro Arg Thr Arg Thr Gly Asp Val Leu Leu Ala Glu Pro Ala Asp Phe 
50 55 60 

Glu Ser Leu Leu Leu Ser Arg Pro Val Leu Glu Gly Leu Arg Ala Ala 
65 70 75 " 80 
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, V 1 



Gly Phe Glu Arg Pro Ser Pro Val Gin Leu Lys Ala lie Pro Leu Gly 
85 90 95 

Arg Cys Gly Leu Asp Leu lie Val Gin Ala Lys Ser Gly Thr Gly Lys 
100 ~ 105 110 

Thr Cys Val Phe Ser Thr lie Ala Leu Asp Ser Leu Val Leu Glu Asn 
115 120 125 

Leu Ser Thr Gin lie Leu lie Leu Ala Pro Thr Arg Glu lie Ala Val 
130 135 140 

Gin He His Ser Val He Thr Ala He Gly He Lys Met Glu Gly Leu 
145 150 155 160 

Glu Cys His Val Phe lie Gly Gly Thr Pro Leu Ser Gin Asp Lys Thr 
165 170 175 

Arg Leu Lys Lys Cys His He Ala Val Gly Ser Pro Gly Arg He Lys 
180 185 ~ 190 

Gin Leu He Glu Leu Asp Tyr Leu Asn Pro Gly Ser He Arg Leu Phe 
195 200 205 

He Leu Asp Glu Ala Asp Lys Leu Leu Glu Glu Gly Ser Phe Gin Glu 
210 215 220 

Gin He Asn Trp lie Tyr Ser Ser Leu Pro Ala Ser Lys Gin Met Leu 
225 230 235 240 

Ala Val Ser Ala Thr Tyr Pro Glu Phe Leu Ala Asn Ala Leu Thr Lys 
245 250 255 

Tyr Met Arg Asp Pro Thr Phe Val Arg Leu Asn Ser Ser Asp Pro Ser 
260 265 270 

Leu He Gly Leu Lys Gin Tyr Tyr Lys Val Val Asn Ser Tyr Pro Leu 
275 " 280 285 

Ala His Lys Val Phe Glu Glu Lys Thr Gin His Leu Gin Glu Leu Phe 
290 295 300 

Ser Arg He Pro Phe Asn Gin Ala Leu Val Phe Ser Asn Leu His Ser 
305 310 315 320 

Arg Ala Gin His Leu Ala Asp He Leu Ser Ser Lys Gly Phe Pro Ala 
325 330 335 

Glu Cys He Ser Gly Asn Met Asn Gin Asn Gin Arg Leu Asp Ala Met 
340 345 350 

Ala Lys Leu Lys His Phe His Cys Arg Val Leu lie Ser Thr Asp Leu 
355 " 360 " 365 



Thr Ser Arg Gly lie Asp Ala Glu Lys Val Asn Leu Val Val Asn Leu 
370 375 380 
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Asp Val Pro Leu Asp Trp Glu Thr Tyr Met His Arg lie Gly Arg Ala 
385 390 395 400 



Gly Arg Phe Gly Thr Leu Gly Leu Thr Val Thr Tyr Cys Cys Arg Gly 
405 410 415 

Glu Glu Glu Asn Met Met Met Arg He Ala Gin Lys Cys Asn He Asn 
420 425 430 

Leu Leu Pro Leu Pro Asp Pro He Pro Ser Gly Leu Met Glu Glu Cys 
435 440 445 

Val Asp Trp Asp Val Glu Val Lys Ala Ala Val His Thr Tyr Gly He 
450 455 460 

Ala Ser Val Pro Asn Gin Pro Leu Lys Lys Gin He Gin Lys He Glu 
465 470 475 480 

Arg Thr Leu Gin He Gin Lys Ala His Gly Asp His Met Ala Ser Ser 
485 4 90 4 95 

Arg Asn Asn Ser Val Ser Gly Leu Ser Val Lys Ser Lys Asn Asn Thr 
500 505 510 

Lys Gin Lys Leu Pro Val Lys Ser His Ser Glu Cys Gly He He Glu 
515 520 525 

Lys Ala Thr Ser Pro Lys Glu Leu Gly Cys Asp Arg Gin Ser Glu Glu 
530 535 540 

Gin Met Lys Asn Ser Val Gin Thr Pro Val Glu Asn Ser Thr Asn Ser 
545 550 555 560 

Gin His Gin Val Lys Glu Ala Leu Pro Val Ser Leu Pro Gin lie Pro 
565 570 575 

Cys Leu Ser Ser Phe Lys He His Gin Pro Tyr Thr Leu Thr Phe Ala 
580 585 590 

Glu Leu Val Glu Asp Tyr Glu His Tyr He Lys Glu Gly Leu Glu Lys 
595 600 605 

Pro Val Glu lie lie Arg His Tyr Thr Gly Pro Gly Asp Gin Thr Val 
610 615 620 

Asn Pro Gin Asn Gly Phe Val Arg Asn Lys Val He Glu Gin Lys Val 
625 630 635 640 

Pro Val Leu Ala Ser Ser Ser Gin Ser Gly Asp Ser Glu Ser Asp Ser 
645 650 655 

Asp Ser Tyr Ser Ser Arg Thr Ser Ser Gin Ser Lys Gly Asn Lys Ser 
660 665 670 

Tyr Leu Glu Ser Ser Ser Asp Asn Gin Leu Lys Asp Ser Glu Ser Thr 
675 680 685 
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Pro Val Asp Asp Arg lie Ser Leu 
690 695 

Thr Pro Asn Pro Glu Lys Tyr Gin 
705 710 

Thr Arg Leu Lys Glu Gly Ala Ser 
725 

Asn Leu Pro Arg Arg Ser Ser Phe 
740 

Asp Asp Trp Tyr Asp Cys His Arg 
755 760 

Thr Tyr Gin Asp Tyr Glu Glu Tyr 
770 775 

Gin Glu Tyr Tyr Ala Ala Ala Ser 
785 790 

Arg His Pro Ser Trp Met Ma Ala 
805 

Gin Glu Met Met His Ser Asn Gin 
820 



<210> 9 

<211> 797 

<212> DNA 

<213> Gallus gallus 

<400> 9 



ccatggcggg 


cagggtgctg 


ttccggcgcg 


gcgccgggca 


gagcgacgac 


tcggacatgt 


60 


gggacgacac 


ggccctcatc 


aaggcgtacg 


acaaggcggt 


ggcctccttc 


aagaatgctt 


120 


taaagaacgg 


ggactgctca 


gagccttcgg 


acaaacagga 


gcagcgggcg 


ggggtgaaaa 


180 


ggaaaaacag 


caagaagaac 


aggaacagaa 


acaagagcaa 


cgccgtgccg 


ttgaagcagt 


240 


ggaaagttgg 


cgacagctgt 


aacgctgttt 


ggtctgagga 


tggtaatgtc 


taccctgcaa 


300 


ctattgcctc 


cataaatctg 


aagaggggta 


catgcgttgt 


tacttacacc 


ggatatggaa 


360 


acaaggagga 


acagaacctg 


gctgatctac 


ttcctccagc 


tagcgatgaa 


acaaatgaaa 


420 


atgagactcc 


gtattcaaca 


gatgaaagtg 


aaaaatcttc 


ccagtcacat 


cacaatgaaa 


480 


acaactgcac 


aaaagcaaga 


ttctctccta 


aaaacttacg 


gtttcccatc 


ccaccaacac 


540 


ctccaggatt 


gggaaggcat 


ggttcaaaat 


tcagaacact 


tccaccattc 


ttgtcttgct 


600 


ggcccccacc 


ctttccagca 


ggaccaccgt 


tgattcctcc 


tccaccacct 


atggggccag 


660 


attctcctga 


ggatgatgaa 


gcgttgggga 


gcatgttgat 


agcttggtat 


atgagtggtt 


720 



Glu Gin 

Glu Ser 

Gin Arg 
730 

Arg Leu 
745 

Glu He 

Trp Arg 

His Ser 

Tyr His 
810 



Pro Pro 
700 

Pro Gly 
715 

Ala Lys 

Gin Thr 

Arg Leu 

Ala Tyr 
780 

Tyr Tyr 
795 

Met Asn 



Asn Gly 

He Gin 

Gin Ser 

Glu Ala 
750 

Ser Phe 
765 

Tyr Arg 
Trp Asn 
Thr lie 



Thr Asp 



Met Lys 
720 

Arg Arg 
735 

Gin Glu 

Ser Asp 

Ala Trp 

Ala Gin 
800 

Tyr Leu 
815 
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atcacactgg atattacctg gggttaaaac aaagtcgaat ggaagcagcc ctagagagag 780 
aagcctatct aaaatag 7 97 



<210> 10 

<211> 264 

<212> PRT 

<213> Gallus gallus 

<400> 10 

Met Ala Gly Arg Val Leu Phe Arg Arg Gly Ala Gly Gin Ser Asp Asp 
1 5 10 15 

Ser Asp Met Trp Asp Asp Thr Ala Leu lie Lys Ala Tyr Asp Lys Ala 
20 25 30 

Val Ala Ser Phe Lys Asn Ala Leu Lys Asn Gly Asp Cys Ser Glu Pro 
35 40 45 

Ser Asp Lys Gin Glu Gin Arg Ala Gly Val Lys Arg Lys Asn Ser Lys 
50 55 60 

Lys Asn Arg Asn Arg Asn Lys Ser Asn Ala Val Pro Leu Lys Gin Trp 
65 70 75 80 

Lys Val Gly Asp Ser Cys Asn Ala Val Trp Ser Glu Asp Gly Asn Val 
85 90 95 

Tyr Pro Ala Thr lie Ala Ser lie Asn Leu Lys Arg Gly Thr Cys Val 
100 105 110 

Val Thr Tyr Thr Gly Tyr Gly Asn Lys Glu Glu Gin Asn Leu Ala Asp 
115 ^ 120 125 

Leu Leu Pro Pro Ala Ser Asp Glu Thr Asn Glu Asn Glu Thr Pro Tyr 
130 135 140 

Ser Thr Asp Glu Ser Glu Lys Ser Ser Gin Ser His His Asn Glu Asn 
145 150 155 160 

Asn Cys Thr Lys Ala Arg Phe Ser Pro Lys Asn Leu Arg Phe Pro lie 
165 170 175 

Pro Pro Thr Pro Pro Gly Leu Gly Arg His Gly Ser Lys Phe Arg Thr 
180 185 190 

Leu Pro Pro Phe Leu Ser Cys Trp Pro Pro Pro Phe Pro Ala Gly Pro 
195 200 205 

Pro Leu lie Pro Pro Pro Pro Pro Met Gly Pro Asp Ser Pro Glu Asp 
210 215 220 

Asp Glu Ala Leu Gly Ser Met Leu lie Ala Trp Tyr Met Ser Gly Tyr 
225 230 235 240 
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His Thr Gly 


Tyr 


Tyr 
245 


Leu 


Gly 


Leu Lys 


Gin 
250 


Ser Arg 


Met 


Glu 


Ala 

255 


Ala 


Leu Glu Arg 


Glu 
260 


Ala 


Tyr 


Leu 


T.\/c: 
u y o 


















<210> 11 
<211> 407 
<212> PRT 
<213> Homo 


sapiens 
























<400> 11 




























Met Ser Gly 
1 


Gly 


Ser 

5 


Ala 


Asp 


Tyr Asn 


Arg 
10 


Glu 


His 


Gly 


Gly 


Pro 
15 


Glu 


Gly Met Asp 


Pro Asp Gly Val 
20 


He 


Glu 
25 


Ser 


Asn 


Trp 


Asn 


Glu 
30 


He 


Val 


Asp Asn Phe 
35 


Asp Asp Met 


Asn 


Leu 
40 


Lys 


Glu 


Ser 


Leu 


Leu 
45 


Arg Gly 


He 


Tyr Ala Tyr 
50 


Gly 


Phe 


Glu 


Lys 
55 


Pro 


Ser 


Ala 


He 


Gin 
60 


Gin 


Arg 


Ala 


He 


lie Pro Cys 
65 


He 


Lys 


Gly 
70 


Tyr 


Asp 


Val 


He 


Ala 
75 


Gin 


Ala 


Gin 


Ser 


Gly 
80 


Thr Gly Lys 


Thr 


Ala 
85 


Thr 


Phe 


Ala 


He 


Ser 
90 


He 


Leu 


Gin 


Gin 


Leu 
95 


Glu 


He Glu Phe 


Lys 
100 


Glu 


Thr 


Gin 


Ala 


Leu 
105 


Val 


Leu 


Ala 


Pro 


Thr 
110 


Arg 


Glu 


Leu Ala Gin 
115 


Gin 


He 


Gin 


Lys 


Val 
120 


He 


Leu 


Ala 


Leu 


Gly 
125 


Asp 


Tyr 


Met 


Gly Ala Thr 
130 


Cys 


His 


Ala 


Cys 
135 


He 


Gly Gly Thr Asn Val 
140 


Arg Asn 


Glu 


Met Gin Lys 
145 


Leu 


Gin 


Ala 
150 


Glu 


Ala 


Pro 


His 


He 
155 


Val 


Val 


Gly 


Thr 


Pro 
160 


Gly Arg Val 


Phe 


Asp 
165 


Met 


Leu 


Asn 


Arg 


Arg 
170 


Tyr 


Leu 


Ser 


Pro 


Lys 
175 


Trp 


He Lys Met 


Phe 
180 


Val 


Leu 


Asp 


Glu 


Ala 
185 


Asp 


Glu 


Met 


Leu 


Ser Arg Gly 
190 


Phe Lys Asp 
i y o 


Gin 


He 


Tyr 


Glu 


He 
200 


Phe 


Gin 


Lys 


Leu 


Asn 
205 


Thr 


Ser 


He 


Gin Val Val 
210 


Leu 


Leu 


Ser 


Ala 
215 


Thr 


Met 


Pro 


Thr Asp Val 
220 


Leu 


Glu 


Val 


Thr Lys Lys 
225 


Phe 


Met 


Arg Asp 
230 


Pro 


He 


Arg 


He 
235 


Leu 


Val 


Lys 


Lys 


Glu 
240 
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Glu Leu Thr Leu Glu Gly He Lys Gin Phe Tyr He Asn Val Glu Arg 
245 250 255 



Glu Glu Trp Lys Leu Asp Thr Leu Cys Asp Leu Tyr Glu Thr Leu Thr 
260 265 270 

He Thr Gin Ala Val He Phe Leu Asn Thr Arg Arg Lys Val Asp Trp 
275 280 285 

Leu Thr Glu Lys Met His Ala Arg Asp Phe Thr Val Ser Ala Leu His 
290 295 300 

Gly Asp Met Asp Gin Lys Glu Arg Asp Val lie Met Arg Glu Phe Arg 
305 * 310 315 320 

Ser Gly Ser Ser Arg Val Leu He Thr Thr Asp Leu Leu Ala Arg Gly 
32 5 330 335 

lie Asp Val Gin Gin Val Ser Leu Val lie Asn Tyr Asp Leu Pro Thr 
340 345 350 

Asn Arg Glu Asn Tyr He His Arg He Gly Arg Gly Gly Arg Phe Gly 
355 360 365 

Arg Lys Gly Val Ala He Asn Phe Val Thr Glu Glu Asp Lys Arg lie 
370 375 380 

Leu Arg Asp He Glu Thr Phe Tyr Asn Thr Thr Val Glu Glu Met Pro 
385 390 395 400 



Met Asn Val Ala Asp Leu lie 
405 
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